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CSIRO

Commonwealth Scientific and Industrial Research
Organisation

CSIRO is Australia’s national science organisation and
largest scientific enterprise

CSIRO has over 5,000 staff located across 56 sites
throughout Australia and overseas

CSIRO total revenue is around $1 billion annually and
comes from the Federal Government and external
sources
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CSIRO Energy Centre

Provides a focal point in Australia for energy research

The building showcases the work of Energy Technology and
demonstrates:

e sustainable energy generation initiatives
e practical examples of building energy demand reduction
e environmentally conscious, realistic energy supply options.

Home to National Solar Energy Centre (NSEC) which houses
a 500kW heliostat array

Has substantial on-site generation
e microturbines
e wind turbines

e photovoltaics
e energy storage

Based in Newcastle, Australia




ewcastle - Where is that?
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Australian Microgrids

| NT I

| WA |
e Total Assets S830m
80

®  Network Length 3,000 km

a ®  Mains Length 1,164 km
®  Number of Customers ~25,000
. Remote Power Networks ~13
®  Remote Water Networks ~18

®  |ES Community Systems (power and water) 72

Water Larger Remote Aboriginal Communities
e Total Assets S450m o Total Assets $770m

®  Mains Length 2,150 km e Mains Length ~325km

®  Number of customers 30,033 o Number of customers ~2,500

®  Number of remote microgrids 37 e« Number of remote microgrids 91
e Woater Produced 21,544 ML

QLD

Other 2

e Total Assets 527023
e  Standalone water schemes ~100 - o p Networks 33

emote Power Networks
®  Other Small community systems > 130 (<30 population) ®  Large number of standalone municipal water Schemes
. . . e Number of Customers ~7,5007

Horizon Power Microgrids TAS

e Total Assets 51,200m ®  Number of customers 30,033
o Network Length 6,300 km ®  Number of remote microgrids 37

Total Assets ~525m*
Network Length ~727 km

SA ®  Remote Power Networks 2
®  Remote Power systems 13 ®  Number of customers 2,400 o Number of customers ~2,000

®  Remote Aboriginal communities 16 e Network Length ~500 km
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Technical Requirements for Renewable
Energy Systems Connected to the Low
Voltage (LV) Network via Inverters
Specification Number: HPC-9F J-12-0001-2012
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Microgrid Operating Platform Development:
Carnarvon Trials

Maximising Renewable Energy Penetration through visibility and control

What are the technical and commercial impacts of high penetration DER on:
» Safety, Network Protection
*  Power Quality 1%

*  Operational Practices EEE P pppnp——
Backhaul

*  Technical Standards DATA center

e Business Model

Control
. Algorithms
The Trials:

1. Solar PV monitor and control

2. Energy Storage monitor and control
3. Micro grid control

4. Centralised battery, decentralised PV, community solar




Plug and Play Solar Project

» Plug and Play Solar — A three-year project implementing CSIRO
operation, planning and renewable grid integration optimisation
techniques in order to increase grid flexibility and intelligence

= Continues and consolidates findings from the CSIRO Report
Solar Intermittency — Australia’s Clean Energy Challenge (2012)

» |mmediate focus on isolated “town size” grids — specifically supporting
solar displacement of diesel in remote area power systems

= Partners: NREL, ABB Australia, CSIRO and ARENA

namics
densit

Table 2 Potential power system impacts of intermittency over various intermittency timescales
network b

Timescale of Intermittency | Potential Power System Impact as p e CtS | n p°"e'-:":i:'3"
Seconds Power quality (e.g. voltage flicker)
Minutes Regulation reserves
Minutes to hours Load following
Hours to days Unit commitment lanc

or|

mpared with

*Australian load profiles and environmental conditions such as fire and flood

http://www.csiro.au/science/Solar-Intermittency-Report




Integrating Solar Forecasts

AR AN ARAM ALt L o /i [ | 2,500
- t 2,250
20
{ 2,000
21750
2
< | 1500
1250
=
@ | 1,000
@
t 750
| 500
t 250
‘o

(A1) 1amod
Junowy pnojo

(<Wym) @auelped)|

13:16 13:17

— Direct Normal Irradiance —




Solar intermittency
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Load intermittency
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Power Quality management




Evolving Standards - Demand Response

S

DRM O Operate the disconnect device

DRM 1 Do not consume power

DRM 2 Do not consume more than 50% of rated power

DRM 3 Source VARs AND do not consume more than 75% of rated power
DRM 4 Increase power consumption (subject to other constraints)

DRM 5 Do not generate power

DRM 6 Do not generate more than 50% of rated power

DRM 7 Sink VARs AND do not generate more than 75% of rated power

DRM 8 Increase power generation (subject to other constraints)




Thank you

CSIRO Energy
John K Ward

t +612 49606072
e John.K.Ward@csiro.au
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ENERGY FLAGSHIP




